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摘  要 






许多氮杂糖（如 4，7 和 8）共有的核心结构，对该类氮杂糖或多羟基吡咯烷化
合物的合成，比较直接的方法之一是以酒石酸为手性源的方法。因此，本论文的




一、改进了保护的酒石酰亚胺 12 的合成方法。从 D-酒石酸 150 出发，经乙
酯化、双苄基化、酯水解、环合等多步骤进行。此方法具有成本低、操作简单、




















摘  要 









五、通过对酰亚胺 149 的还原烷基化，分别完成了天然产物 6-deoxy-DMDP
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PdCl2, H2p -BnOC6H4MgBr (137)
CH2Cl2
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摘  要 
IV 
 
 本论文的另一工作是在前期研究的基础上，以价廉、易得的 L 或 D-苹果酸为
手性原料，完善了保护的 4-羟基-5-(1-羟烷基)吡咯烷-2-酮 213 和 214 的不对称合
成方法，并研究了其在天然产物合成中的应用，为合成含此片断的化合物奠定了
基础。取得的主要结果如下： 
 一、从环外烯胺 211 出发，分别以 Oxone®和 DMDO 作为氧化剂，在 Lewis
酸 F3B.OEt2 存在下，以 Et3SiH 为还原剂，合成了吡咯烷环上为反式，环外主要
为赤式的羟烷基化产物 213。与用 MCPBA（threo: erythro = 50:50 ~ 20:80）作为






















(Z: E = 1: 8)
59 – 63%






















摘  要 
35%
2) 30% H2O2, NaOH, EtOH
reflux, 1h




































10% Pd/ C, H2
MeOH, rt, 8 h;










































2) 30% H2O2, NaOH, EtOH
reflux, 1h
1) BH3 SMe2 / CH2Cl2,

























( )-detoxinine (212)   
 
 3、 从 ent-416 出发，改用格氏试剂 439，共经 4 步合成了 438 的同序物 442，
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products possessing a variety of important bioactivities. Most of them have been 
found to inhibit specific enzymes such as glycosidases which are involved in several 
important biological processes. Consequently, the synthesis of these compounds has 
attracted much attention. In view of the presence of α-hydroxymethyl- 
dihydroxypyrrolidine (1) as a common structural feature in many of such 
five-membered azasugars such as 4, 7 and 8, an attractive straightforward approach 
would be that allowing installation of the α-hydroxymethyl group to tartarimide. The 
first part of this thesis was to develop a flexible method for the asymmetric synthesis 
of polyhydroxylated pyrrolidine alkaloids starting from enantiomeric pure tartaric acid. 
The main results and observations from these studies are listed as follows:  
 
ABSTRACT 
lated pyrrolidine alkaloids, also called azasugars, are a group of natural 
 
 
1. An improved method for the synthesis of protected tartarimide (12) was developed. 
The method presents some advantages such as using low cost reagents, simple 
operation, high yield, good diastereoselectivity, etc. The overall yield of 12 from 150 
is over 70%, e.e is 93%. 
 
 
2. An improved method for the reductive hydroxymethylation was developed. The key 
















3. Using the above method, the total syntheses of DAB-1 (1) and LAB-1 (2) have 





. Starting from the key intermediate (157), the total synthesis of 4




5. The total syntheses of 6-deoxy-DMDP (7) (dr = 90%) and 5-epi-radicamine B (15) 
(dr = 100%) have been accomplished based on a highly diastereoselective reductive 
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The second theme of this thesis was to develop versatile approaches for the synthesis 
of 4-benzyloxy-5-(1-hydroxyalkyl)-2-pyrrolidinones starting from the known 
enamides 211, derived from malimides. The first approach is consisted of an 
oxidation-reductive dehydroxylation procedure (Oxone/ Et3SiH) and the second one is 
based on the hydroboration-oxidation reaction (BH3·SMe2/ H2O2). Using the second 
method, a formal asymmetric synthesis of (−)-detoxinine was disclosed. The results 
are detailed as follows:  
 
. Treatment of a methanolic solution of enamides 211 with Oxone® or DMDO 
⋅
o = 17:83 ~ 11:89) than those using 
CPBA as the epoxidating agent (threo: erythro = 50:50 ~ 20:80). 
 
1
resulted in, after reductive demethoxylation (F3B OEt2, Et3SiH), the formation of 213 




2. When enamides 211 were treated successively with BH3·SMe2 and alkaline 
hydrogen peroxide (H2O2, NaOH), compounds 214 were obtained in high cyclic and 

















3. Using the second method, a formal asymmetric synthesis of (−)-detoxinine was 
developed. Starting from the synthetic building block 416, the known compound 360 











(Z: E = 1: 8)
59 – 63%













2) 30% H2O2, NaOH, EtOH
reflux, 1h
































10% Pd/ C, H2
MeOH, rt, 8 h;




Also, starting from 416, compound 435 was synthesized in 5 steps with an overall 


















At last, starting from ent-416, and using another Grignard reagent 439, compound 442 
was synthesized in 4 steps with an overall yield of 19%. Compound 442 is a key 

































































Indolizidine 443  
ed pyrrolidines,  tartaric acid,  
DAB-1, LAB-1, N-hydroxyethyl-DAB-1, 6-deoxy-DMDP, radicamine B, 























Ac  acetyl / 乙酰基 
AIBN azodiisobutyronitrile / 偶氮二异丁睛 
All propylene / 烯丙基 
Ar aryl / 芳基 
BBN (9-BBN)         9-borabicyclo[3.3.1]nonane / 9-硼杂双环[3.3.1]壬烷 
Bn benzyl / 苄基 
Boc t-butoxycarbonyl / 叔丁氧羰基 
CAN cericammomium nitrate / 硝酸铈铵 
Cbz benzyloxycarbonyl / 苄氧羰基 
m-CPBA(MCPBA) m-chloroperoxylbenzoic acid / 间氯过氧苯甲酸 
CSA camphorsufonic acid / 樟脑磺酸 
DMF N,N-dimethylformamide / N,N-二甲基甲酰胺 
DMPU Tetrahydro-1,3-dimethyl-2(1H)pyrimidine 
1,3-二甲基丙撑脲 
DMSO dimethylsulfoxide / 二甲基亚砜 
EDTA Ethylene Diamine Tetraacetic Acid / 乙二胺四乙酸 
Imid imidazole / 咪唑 
LAH lithium aluminum hydride / 氢化锂铝 
LDA lithium isopropylamide / 二异丙基氨基锂 
LHMDS Bis(trimethylsilyl)amine lithium / 六甲基二硅基氨基锂 
LN Lithium- naphthaline / 萘-锂 
Ms Methanesulfonyl / 甲磺酰基 
NBS N-bromosuccinimide / N-溴代琥珀酰亚胺 
CS N-chlorosuccinimide / N-氯代琥珀酰亚胺 
MO N-methylmorpholine oxide / N-甲基吗啉氧化物 
DIBAL-H Diisobutylaluminum hydride / 二异丁基氢化铝 
DMAP 4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
